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PRELIMINARY   NOTE. 

In  attempting  to  determino  the  degree  of  heterophoria 
we  are  confronted  by  certain  difficulties,  the  principal  one 
being  the  tendency  of  the  double  images  to  coalesce,  so 
that  either  a  portion  or  the  whole  of  the  muscular  defect  is 
masked.  In  the  article  by  Stevens, t  in  the  Norris  and 
Oliver  System  of  Diseases  of  the  lOye,  he  refers  to  this 
obstacle  and  says  that  ''in  all  examinations  relating  to  the 
equlibrium  of  the  eye-muscles  the  fact  that  the  element  of 
voluntary  effort  on  the  part  of  the  person  examined  can 
rarely  be  eliminated  is  not  to  be  underrated."  Further 
ont  he  slates  that  if  prisms  of  certain  strength  are  em- 
ployed, diplopia  may  be  induced;  and  on  the  theory  that, 
single  vision  being  impossible,  the  voluntary  effort  to 
adjust  the  eyes  will  be  withdrawn,  it  is  assumed  that  the 
visual  lines  will  take  the  direction  which  would  be  given 
by  the  minimum  nervous  impulse  acting  upon  the  eye 
muscles.  "This  assumption  is  true  only  in  a  measure,  and 
is  often  without  foundation  in  fact,  as  it  is  frequently 
impracticable  for  the  individual  to  permit  the  eye  muscles 
to  become  entirely  passive.  Notwithstanding  the  imper- 
fections of  this  theory,  wo  possess  no  method  of  investi- 
gation in  heterophoria  so  available  as  tlie  artificial  induc- 
tion of  diplopia."  There  is,  however,  another  consideration. 
In  heterophoria  the  muscle  or  groups  of  muscles  that  are 
continually  obliged  to  exert  themselves  in  a  direction 
opposite  to  that  which  the  eye  has  a  tendency   to  deviate 

^Appliea/.ion.-  .lella  .'ocaiiui  per  detenuiiKUv  i"l  u'ni.lo  dell"    Kter- 

'rli'  T    Stevens.  The  principals  of  nn<l  I  lie  nietliods  for  the  fstinui- 
tion  of  the  Italanee  of  the  extra-erular  nln^eles.     Vol.    II.   i>a<;-e    I/U. 

\L(>i'i).  (it.,  1).  174. 
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are  oblipod  to  make  continuous  efforts  far  greater  than 
wlion  the  condition  is  orlhojihorie.  Moreover,  owin^'  to 
the  fact  that  in  muscular  anomalies  an  exce;-<Hive  amount 
of  effort  is  constantly  put  forth  by  the  stronger  muscle 
or  muscles,  it  is  difficult  to  estimate  the  physiological  force 
resident  in  those.  For  the  perfect  estimation  of  hetero- 
phoria  it  is  conseciuently  necessary  to  eliminate  this  impulse 
to  fuse  the  doubled  images  of  the  eyes  under  examination. 
No  one,  aa  far  as  we  knosv,  has  so  far  discovered  a 
method  of  overcoming  the  ditYiculties  that  chiefly  stand  in 
the  way  of  rendering  manif(>st  the  total  amount  of  hetero- 
phoria. 

Toward  the  end  of  188."),  when  cocain  had  just  been 
introduced,  one  of  us  (Prof.  (Juaita)  published  tlu>  follow- 
ing report  of  the  action  of  cocain  on  the  ocular  muscles: 
"Dr.  Sighicelli  in  a  prize  essay  giving  the  results  of  work 
in  the  laboratory  of  Prof.  Albertoni,  in  Bologna,  claims 
that  cocain  i)roduces  a  compl(>te  paralysis  of  the  motor 
muscles  of  the  eyeball  and  supports  this  claim  liy  experi- 
ments on  the  lower  animals.  I  have  carefully  observed 
the  motility  of  the  cocainized  globe  and  am  convinced  that 
ordinary  doses  of  cocain  retard,  although  they  do  not 
entirely  abolish,  the  excursions  of  the  eye.  Patients 
under  the  influence  of  cocain  do  not  readily  turn  the  eye 
in  the  direction  indicated  and  this  condition  lasts  for  a 
short  time.  While  their  gaze  is  fixed  upon  the  end  of  the 
finger  they  are  able  to  folhnv  it  when  the  latter  is  slowly 
moved  t(j  and  fro  but  they  are  notable  to  do  so  when  the 
movements  are  rapid. 

I  have  not  succeeded  in  producing  complete  immobility 
by  instilling  two  drops  of  a  3  per  cent,  solution  into  the 
eye  every  two  minutes  for  a  (piarter  of  an  hour  nor  by 
using  it  every  two  hours,  for  thcra|)eutic  purposes,  forsev- 
eral  days.  This  effect  of  cocain  upon  the  eye  is  not  a 
true  paralysis  but  a  state  of  <rfn/i>/  a  relaxation  of  the 
muscles.  ConsequfJtitly  I  consider  that  the  incomplete  or 
lazy  excursions  of  the  gl<jbe  are  merely  results  of  this 
atonic  con(iiti<m.  The  muscles  are,  one  mav  say, 
fatigued  or  enervated;  although  they  are  still  under  the 
control  of  the  will  they  exhibit  an  indisposition  to  con- 
tract.    So  far  as  their  I'oirfr  js  concerned  it  still  exists. 

I  do  not  wish  to  call   in   (juestion    the    experiments    of 
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Sighicolli.  It  may  l)e  that  in  oxperimonting  upon  the 
iowor  annnalH  cocain  prociuce.s  a  complete  paralyaiH  but  it 
dues  not  do  so  in  human  Innn^n  when  used  in  a  Holution  an 
strong' and  I'or  as  h)n- a  linic  a.s  I  would  feel  justilu'd  in 
"inployinji:  it  in  my  clinic 

\Vcl»er  has  observed  that  under  the  action  of  cocain 
arldiK'tive  p(.wer  increases  while  that  of  abduction  and 
vertical  fusion  remains  an  before,  or,  it  may  be,  diminishes. 
1  have  not  been  able  to  confirm  this  statement  except  in 
so  far  a.s  I  have  oi  served  it  tu  produ<H>  an  atoru'c  condi- 
tion of  all  of  the  muscles.  The  recti  interni  in  their  efforts 
to  overcome  the  inertia  produced  by  the  cucain  and  to 
preserve  their  proper  rehitions  with  the  accommodation 
readily  overpower  the  impassive  external  muscles 
and  thus  the  power  of  adduction  may  seem  to  be 
increased."  In  an  article  by  Dr.  SaKini'the  autiior  has 
demonstrated  by  exact  measurenu-nt  that  the  field  of 
fixation  is  not  restricted  by  the  action  of  cocain,  a  fact  that 
has  already  been  related  in  the  jirticle  of  Prr)f.  Guaita  just 
referred  to  and  which  we  have  a,train  confirmed  in  cases 
2,  'i,  4,  5  and  (5  and  1.5  of  this  paper. 

liavinj::  established  these  facts  we  now  approach  the 
question  wh(Uher  cocain  is  capable  of  developine-  the  latent 
heterophoi'ia. 

For  the  purpose  of  settlino-  ihis  questiim  we  deter- 
mined the  state  of  the  rcfraetion  and  measured  the 
field  of  fixation  before  and  after  the  use  of  cocain. 
The  test  of  the  e(]uilibrium  of  the  extrinsic  ocular 
muscles  was  tnade  with  Ost wait's  phorometer  at  ,j 
meters  distance  before  the  cocain  was  instilled.  .")  nu'nutes 
after  a  siny-le  insiillation  of  a  ."»  per  cent,  solution  of  the 
muriate,  o  minutes  after  a  second  instillation  and,  finally, 
o  minutes  after  a  third  instillation.  In  some  subjects, 
moreover,  we  measured  the  f)rojection  of  (lu^  eye  before 
and  after  the  application  of  cocain  so  as  to  exclude  the 
possibility  of  producine-  an  exophthalmus  ( KiiniLTstein )  that 
mijijht  interfere  wiih  ihe  movenuMits  of  th(>  eye.  For  this 
purpos(>  we  employed  Antonelli's  ophthalmostatometer 
attached  to  a  .laval-Sr-hiiitz  ophthalmometer.  In  no  in- 
stance did  we  find  (he  slie-htest  difference  in  the  jM'o.jection 
of  the  eyes  examined  as  above  stated,  either  before  or 
after  the'appli'-ation  of  cocain. 

The  following:  table  u-ives  the  results  sn  far  obtainiMl  by  our 
investie-ations  ami  we  may  conclude  that  one  of  theactions 
of  cocain  upon  the  eye  is  to  develop  the  full  deg'ree  of 
heterophoria  and  even  in  cas(\s  of  apparent  orthophoria 
(as  in  case  II)  to  render  manifest  the  latent  heterophoria. 

How  does  this  ap-ent  accomplish  su<'h  ri>sults?  As  yet 
we  are  not  in  a  position  to  do  more  than  state  the  facts. 
awaitintr  further  observations  and  experiments  to  enable 
us  to  ijive  a  satisfactory  answer  to  the  question. 
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